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PRESENTATION OVERVIEW 
• History of Rainfall Data Collection 
• Rainfall Data Sources 
• Background on Original (1989) Bulletin 70 
• Updated (2019) Bulletin 70 Results 
• Rainfall Data Sources for Indiana 
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Preci i tion ( o) 
1 
•• 
• Precipitation will continue to increase (medium confidence) 
• Heavy precipitation will increase in frequency and amounts (high confidence) 
• We will have some big floods (Common Sense, 2020) 
https://science2017.globalchange.gov/ 
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CHICAGO RAINFALL RECORDS 
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1895 1910 1925 1940 1955 1970 1985 2000 2015 
Above: Statewide annual total precipitation for Indiana from 
1895 to 2016. Black solid line shows the increasing trend in 
annual precipitation (0.46''/decade) for the period from 1895 to 
2016. The red dotted line shows the precipitation trend since 1960 
(1.33''/decade). Source: NOAA Climate at a Glance Database. 
Source: Indiana’s Past and Future Climate: A Report from the Indiana Climate Change Impacts Assessment (March 2018) 
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Annual Average 
Precipitation on the Rise 







Change in annual average precipitation based 
on linear trend between 1895 to 2016 
Above: Increase in annual precipitation for Indiana's nine climate 
divisions, based on a linear trend, from 1895 to 2016. Source: 
NOAA Climate at a Glance Database. 
USGS RAIN GAGE NETWORK - ILLINOIS 
• Maintained by various
agencies throughout the
collar counties
• Majority also serve as stream
gages 
• Some stations report in 5-
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COOK COUNTY PRECIPITATION NETWORK 
• Network of 25 stations managed by the 
Illinois State Water Survey (ISWS) 
• Weighing bucket type rain gages 
• Data collection began in 1989 
• 10-minute and hourly data available 
https://www.isws.illinois.edu/data/ccprecipnet 
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Silver Spring , 
Maryland , 2004 
revised 2006 
NOAA Atlas 14 
Precipitation-Frequency Atlas 
of the United States 
Volume 2 Version 3.0: Delaware, District of Columbia , 
Illinois, Indiana, Kentucky, Maryland, New 
Jersey, North Carolina, Ohio, Pennsylvania, 
South Carolina , Tennessee, Virginia, West 
Virginia 
Geoffrey M. Bonnin, Deborah Martin, Bingzhang Lin, Tye 
Parzybok , Michael Yekta , David Riley 
RAINFALL FREQUENCY SOURCES 
TP -40 -40 (1961),  T L-13 L-13 (1970),  B ULLETI UL ETIN 70  (1989), B ULLETI UL ETIN 71  (1992), NO0AAATLAS A TLAS 14  (2006) 
Required by INDOT, 
IDNR, and Most Indiana 
Communities 
13 
TECHNICAL PAPER 40 (TP-40) 
• Published in 1961 by the Department of Commerce 
• Prepared by David Hershfield 
• National Study 
14 
PAPER NO. 40 
RAINFALL FREQUENCY ATLAS OF THE UMTED STATES 
for Durations from 30 Minutes to 24 Hours and 
Return Periods from I to 100 Years 
J>.-.pa,edb y 
DAVID M. HERSHFIBW 
Cooperative S tudies Sectio n, Hydrologio Services Dhia:i.on 
Engi:nttdng Dh ib0.0 1 Soil C.OnNn"Aliob 5-tn ic,e, 
U.S. Dfipar l tne.D.t -Of A&riaultu re 
TECHNICAL PAPER 40 (TP-40) 
• Period of Record 
• An average of 14-48 years 
• Generally through 1958 
(62 years ago!) 
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1o~n lil.- DiatribuUon of 24---bour l&asioa& 
T ABLB 1.-Sourcea of point rainf alL dala 
No. of Average Reference 
Duration stattoDII length of No. 
record (yr .) 
30-mln. to 24-hr - _________________ 200 48 8, 9, 10 Hour ly. ___ . _. _ . ______ . _ . ________ 2081 14 11, 12 
DaJlv (recording) . _ ... _. __________ 1350 16 11, 12 
Dally (nonrecording~--- . ________ . _ 3409 15 13 
Daily (nonrecording ___ •• _ _ _ _ . ___ 1426 47 13 
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TECHNICAL LETTER 13 (TL-13) 
• Published in 1970 by the 
Illinois State Water Survey 
• Presents rainfall frequency 
data presented in Technical 
Letter 1 (February 1959) & 
Technical Letter 4 (March 
1960) 
• Precursor to Bulletin 70 
18 
    
ig. 1 . - Sect i ons of state acco r ding to r a i n f a ll f r equenc i es 
TECHNICAL LETTER 13 (TL-13) 
'cl\BLE 1 
AVERAGE RAINFALL FRE UENC:Y FOR STORM PERIODS 
OF 5 TO 60 MINUTES 
, Average Northwest Secti on 
Recurrence 
Interval Depth (inches) for Given Storm Period (minutes) 
(years) ~ 1Q 12 60 E2· l2 .!LQ 2Q 
2 0.55 0.70 0.80 0 . 95 1.10 1.20 1.25 OJ, 5 o. 0 0.70 0 . 90 1.05 1.25 1.40 1.55 1.65 
10 o. 0 0.90 1.10 1.25 1.$0 1.70 1,90 2.00 
25 o.65 1.15 l.tO 1.60 1.95 2.25 2,45 2.60 50 0,15 l.35 l. 5 1,90 2.35 2.65 2.95 J.15 
100 0.90 1.$ 0 1.90 2 . 20 2.65 3,00 3.30 3,55 
Nor th Centra l Sect i on 
2 o.is 0,55 0. 70 0 .80 0.95 1.10 1.20 1.25 5 o. 0 0,65 o.85 1.00 1.25 1.35 1.45 1.55 
10 o.so 0,80 1.00 1.20 1 . 45 1 , 60 1.75 1.95 25 0.60 1.00 1.25 1,95 l.~5 1 . 75 2 . 15 2,35 50 0,70 l.15 l , 5 2 . 00 2.30 2.so 2.65 l.~5 100 0,80 1. 30 l , 5 1,90 2.35 2 . 65 2.90 3.10 
South --ent r a l Sec ti on 
2 0.35 0.55 o. 70 0 . 80 0.95 1.10 1.20 1.25 
5 o.~o o, io 0,90 1,05 1 . 25 1.io 1.55 l.65 10 o . 0 o . 5 1.05 1. 25 l.$0 1. 5 l.80 l.95 
25 o.65 1.10 1,35 1,60 1,95 2.20 2.40 2.55 · 
50 0,80 1 • .30 1 . 65 1,90 2,35 2,65 2,90 3 , 10 
100 0,95 1..55 1,90 2.20 2.10 .3,10 3,40 J.60 
Sou theast Sec ti on 
2 0,35 0,60 0,75 0,90 1.05 1.15 1,25 1.35 
5 0,45 0,75 0,95 1.1.s 1.35 1,55 1.65 1,80 
10 0 • .55 0. 90 1,15 1.35 1,60 1,85 2.00 2,15 
25 0,70 1,15 1,45 1,70 2,05 2,35 2.50 2.65 
·so 0,85 1 . 40 1,75 2.05 2.so 2,85 3,10 3,25 
100 1.05 1.70 2 . 10 2.45 3,00 3.40 J,70 3,95 
TABLE 2 
AVERAGE R1'.INFALL FREQU-.i:..NCY roR STO.'<M PERIODS 
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AVERAGE RAINFALL FREQUENCY FOR SIDRM PERJODS 












Depth (inches) f'or Given Storm Periods 
l:. £. l .2 l.Q 
2,6 2.9 3.1 3,5 4.2 
3,6 3,9 4.2 4.8 5,8 
4.4 5.3 6.o 7.1 i•8 5.7 .2 6,9 7,8 9,3 
1.2 7,5 8.4 9,4 11.4 
8,4 9,2 10.0 11.2 13.2 
(days) 







.1 £. 1 ~ 10 
2.6 2,8 3,0 3.4 4.1 
3.4 3,7 4.0 4.5 5.5 
4.0 4.8 5.6 6.7 4-i 5.1 5. 6.2 1.0 e.5 
6.1 6.6 7,3 8.2 9.9 1.2 7,9 8.7 9.9 11.8 




















































































ORIGINAL BULLETIN 70 - BACKGROUND 
• Rainfall Distributions and Hydroclimatic Characteristics of 
Heavy Rainstorms in Illinois (1989) 
– Illinois State Water Survey 
– Huff, F. A., and J. R. Angel 
• Based on daily rainfall records from 1901 – 1983 (61 
Stations) 
• Standard distribution and plotting paper most likely used 
to compute extreme values 
20 
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ORIGINAL BULLETIN 70 - BACKGROUND 
• Determined 24-hour rainfall depth for various storm frequencies and used 
scaling factors (X-hour/24-hour) to convert to other storm durations 
• Developed both isohyetal and sectional rainfall depths (defined on next slide) 
• 100-year, 24-hour rainfall depth for NE Illinois = 7.58” 
– Currently utilized by Cook, DuPage and Kane County 




BULLETIN 70: ISOHYETAL VS SECTIONAL DEPTHS 
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• 
Figure 7. Precipitation -reporting stations and climatic sections 
used In developing llllnols frequency relations 
BULLETIN 70 VS RECENT STORM EVENTS 
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CBBEL RAINFALL STUDY 
• In 2014, Megan Elberts and Hamed Babaei prepared a rainfall analysis based on 
the Cook County Precipitation Network database 
– 25 stations in Cook County (hourly data) 
– Starting from 1989 to 2013 (24 years of data) 
• Used L-moments method, Homogeneity, and Goodness-of-Fit tests for parameter 
estimation and parent distribution selection 
• Based on Goodness-of-Fit test, they selected the Generalized Extreme Value and 
Generalized Logistic distributions as the best parent distributions defining the 
frequency of extreme rainfall events 
• Using the selected distributions, they calculated rainfall depth quantiles for 2, 5, 
10, 25, 50, and 100-year events for storm durations 1 – 24 hours 
24 
CBBEL RAINFALL STUDY 
• Having the rainfall depths for various storm durations, they computed the rainfall 
intensities and came up with IDF curves for all 25 stations 
• The estimated 24-hour duration rainfall depths for station #14 of CCPN (near E 
79th Street and S. Shore Drive) and its comparison to Bulletin 70, New Bulletin 70, 
and NOAA Atlas 14 (for Northeastern Illinois) is as following: 
T, Return Periods (Years)    
Distributions 2 5 10 25 50 100 
24-Hour Rainfall Depth (inches) 
 Generalized Logistic 3.34 4.15 4.86 6.04 7.22 8.71 
  Generalized Extreme Value 3.33 4.19 4.93 6.13 7.25 8.60 
  New Bulletin 70 3.34 4.30 5.15 6.45 7.50 8.57 
Old Bulletin 70 3.04 3.80 4.47 5.51 6.46 7.58 
  NOAA Atlas 14 2.81 3.61 4.28 5.24 6.06 6.94 
25 
UPDATE TO BULLETIN 70 
• Effort for study update began by 
ISWS in 2017 
• Released to public in March 2019 
• Only developed new sectional rainfall 
depths (no isohyetals) 
• Used 24-hour data for the period 
1948-2017 based on rainfall sources 
shown in the following slide 
26 
CONTRACT REPORT 2019-05 
Frequency Distributions of 
Heavy Precipitation in Illinois: 
Updated Bulletin 70 
James Ange l and Momci lo Markus 
J ILLINOIS 
Illinois State Water Survey 
PRAIRIE RESEARCH INSTITUTE 
March 2019 



















Hourly Precipitation Stations (1948-2017) Hourly Precipitation Stations (1989-2017) 
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Sa ·on Location 
0 







@2019 Illi no is State 1ater Survey 
UPDATED BULLETIN 70 – DATA CONSIDERATIONS 
CALENDAR DAY 
24-Hour Totals for a 
specific day 
PARTIAL DURATION 
The Top N Events in the data 
set 
N=the number of years 
24-HOUR MAXIMUM 
Rolling 24-Hour Totals 
Picks up storms that straddle over
two calendar days 
ANNUAL DURATION 




UPDATE TO BULLETIN 70 
• Based on the data, ISWS used L-Moments to obtain the rainfall depths 
associated with the 24-hour (or multiple of 24 hours) duration event for 
various frequencies (return periods) 
• Adjusted the results from the annual maximum series (AMS) into a partial 
duration series (PDS) using a standard approach (Langbein’s equation). 
The equivalent estimates for unbiased frequencies for the smaller return 
periods (2-, 5-, 10-year) are actually 2.54-, 5.52-, 10.51-year estimates for 
the AMS approach. 
• To make the daily and hourly data comparable, a conversion factor of 1.13 
was necessary from “observation day” (constrained observation) to 24 
hours (unconstrained observation). 
29 
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UPDATE TO BULLETIN 70 
• ISWS averaged the station frequency values into a regional frequency analysis
(RFA) for the entire data period (1948-2017) as well as two equal periods of
1948-1982 and 1983-2017 
• To adjust for non-stationarity due to climate change, the ratio of the 1983-
2017 RFA to the 1948-1982 RFA was applied to the 1948-2017 RFA for each























3 West 1.00 0.96 0.91 0 .92 1.02 0 .96 
4 Centr al! 1.02 0.94 0.94 0 .97 1.08 0.99 
5 East 0 .99 0.94 0 .92 0 .96 1.02 0.97 
6 West Southwest 0 .99 0 .97 0.98 1.02 1.10 1.01 
7 East Southeast 1.05 0.97 1.02 1.0ll. 1.12 1.03 
8 Southwest 1.11 1.09 1.10 1.13 1.26 1.14 
9 Southea 1st 1.07 1.09 1.04 1.03 1.09 1.06 
10 South 0.96 1.02 . 1.06 1.03 0.99 1.01 
• Calculated the less than 24-hour durations using scaling factors (X-hour/24-
hour) based on limitations of hourly rainfall data 
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SCALING FACTORS COMPARISON 
Storm 
Duration 
TP 40 NOAA Atlas 14 





(min) X-min/60-min Ratios 
5 0.29 0.261-0.325 0.26 N/A 0.26 N/A 
10 0.45 0.380-0.505 0.45 N/A 0.45 N/A 
15 0.57 0.475-0.619 0.58 N/A 0.58 N/A 
30 0.79 0.712-0.819 0.79 N/A 0.79 N/A 
60 1 1 1 N/A 1 N/A 
Storm 
Duration (hr) X-hour/24-hour Ratios 
1 0.49 0.47 0.47 0.42 0.47 0.41 
2 0.59 0.57 0.58 0.56 0.58 0.54 
3 0.64 0.63 0.64 0.64 0.64 0.62 
6 0.75 0.75 0.75 0.76 0.75 0.78 
12 0.88 0.86 0.87 0.87 0.87 0.87 
18 N/A N/A 0.94 0.94 0.94 0.95 
24 1 1 1 1 1 1 
32 
BULLETIN 70 COMPARISON 
Comparison of 10- and 100-year Bulletin 70 Rainfall Depths for NE Illinois Section 
Storm 
Event 
1989 Bulletin 70 
Rainfall Depth (in) 
2019 Bulletin 70 















1-Hour 2.10 3.56 2.42 4.03 0.32 0.47 
2-Hour 2.64 4.47 2.99 4.97 0.35 0.50 
3-Hour 2.86 4.85 3.30 5.49 0.44 0.64 
6-Hour 3.35 5.68 3.86 6.43 0.51 0.75 
12-Hour 3.89 6.59 4.48 7.46 0.59 0.87 
18-Hour 4.11 6.97 4.84 8.06 0.73 1.09 
24-Hour 4.47 7.58 5.15 8.57 0.68 0.99 
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OLD VS NEW BULLETIN 70 100-YR, 24-HR DEPTHS 
34 
Hour, 100 Year 24 Hour, 100 Year 
OLD NEW 
35 
OLD VS NEW BULLETIN 70 
DIFFERENCE IN INCHES 
24 Hour, 2 Ye.ar .24 Hour, 5, Year 24 Hou r, 10 Year 24 Hour , 25 Y,ear 24 Hour , 100 Y,ear 
UPDATED BULLETIN 70 IMPACTS 
• With the adoption of these higher rainfall depths, stormwater 
conveyance systems (inlets, storm sewers and overland flow paths) 
for new development might have to be upsized to provide increased 
capacity. 
• Regional development sites with previously permitted storm 
sewers/overland flow routes, not fully developed, may need to be 
retrofitted to provide the increased capacity that will be required. 
• The effect on stormwater detention volume varies per County (20% 
– 50%) due to the different release rates/rainfall requirements. 
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IMPACTS TO ROADWAY PROJECTS (IDOT) 
• For a 2,100 LF stretch of standard two-lane 
road, the use of the newer rainfall data caused 
the following impacts: 
– Required one additional inlet 
– Although HGL levels were increased, did not warrant 
upsizing of storm sewers 
– Approximately 10-20% increase in required 




Illinois Department of Transportation 
Illinois Department of Transportation 
of Transportation 
Bureau of Bridges and Structures 
~07~ 11,05/11 
IMPACTS TO ROADWAY PROJECTS (ISTHA) 
• Illinois State Toll Highway Authority (ISTHA) will apply the updated 
Bulletin 70 rainfall to new projects starting in 2020 
• On-going projects will be grandfathered prior to 2020 
• Inlet spacing/storm sewer sizing impacts expected to be same as IDOT 
• Approximately 5% increase in required detention storage when comparing the 
old/new rainfall data (typically in-line storage) 
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OTHER IMPACTS – ROADWAY PROJECTS 
• For cases where there are unstudied waterways with no regulatory model, hydrologic 
and hydraulic models need to be developed based on the updated rainfall 
• Higher rainfall depths may increase bridge/culvert sizing and affect freeboard 
criteria 
• The design criteria to provide proper freeboard: 
– Cook County Highway Department requires PGL of the roadway to be 1’ above the 
100-year flood elevation 
– ISTHA requires the low edge of pavement to be 3’ above the 50-year flood 
elevation and no overtopping for the 500-year event 
– IDOT requires the low edge of pavement to be 3’ above the 50-year event 
39 
FLOODPLAIN STUDIES 
• The Illinois Department of Natural Resources 
– Office of Water Resources (IDNR-OWR) has 
adopted the updated Bulletin 70 rainfall. 
• Any floodplain and floodway studies that 
determine new floodplain boundaries and 
need IDNR-OWR approval must utilize the 
new rainfall data. 
• Mostly affects Zone A (unstudied) 
floodplain areas 
• Projects that require a Floodway Construction Permit in designated floodway 
areas would use current Flood Insurance Study (FIS) information and would not 
require a new study using the updated rainfall 
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RAINFALL DATA SOURCES - INDIANA 
• Technical Paper No. 40 (TP-40) 
– Released in 1961 by Department of Commerce 
– Based on hourly and daily rainfall data collected through 1958 
• Bulletin 71 
– Released in 1992 by Midwestern Climate Center & ISWS 
– Based on daily rainfall data collected through 1983 
• NOAA Atlas 14, Volume 2 
– Latest revision in 2006 






    
 
0 8 https:// maps.waterdata.usgs .gov/mapper/nwisqu ery.html?URL=https://wa terdata.usgs.gov/in/nwis/current?type=precip&group 
* abouttabs * Free Hobn ail fB Goog le /::ii Suggested Sites * TBG Int rane t * Web Slice Gallery 
National Water Information System: Map View 
© 
"' Sit es Ill Map Layers ...... 
Search Results 
03324300 SALAMONIE RIVER NEAR WARREN, IN 
03324500 SALAMONIE RIVER AT DORA , IN 
03325000 WABASH RIVER AT WABASH , IN 
03327500 WABASH RIVER AT PERU, IN 
03331500 TIPP ECANOE RIVER NEAR ORA , IN 
03332345 TIPP ECANOE RIVER AT BUFFALO, IN 
03332555 TIPPECA NOE RIVER AT NORWAY, I N 
03332605 TIPPECA NOE RIVER BELOW OAKDALE DAM, IN 
03333050 TIPPECA NOE RIVER NEAR DELPHI, IN 
03336000 WABASH RIVER AT COVINGTON, IN 
V 
............... -...... ,, ........ 
q[J Search Parameters 
~ Explanation of Symbo ls 30 60,ni 
USGS RAIN GAGE NETWORK - INDIANA 
https://waterdata.usgs.gov/in/nwis/current 
• Maintained by various
agencies throughout the
State 
• Majority also serve as
stream gages 
• Stations report in 5-minute
to 1-hour increments 
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NOAA ATLAS 14 
• NOAA Atlas 14 : contains precipitation frequency estimates with associated 
confidence limits for the United States and is accompanied by additional information 
such as temporal distributions and seasonality. The Atlas is divided into volumes 
based on geographic sections of the country. 
• NOAA Atlas 14 Volume 2 : provides precipitation frequency estimates for the Ohio 
River basin and surrounding states which includes Delaware, District of Columbia, 
Illinois, Indiana, Kentucky, Maryland, New Jersey, North Carolina, Ohio, Pennsylvania, 
South Carolina, Tennessee, Virginia, and West Virginia. 
• The work was performed by the Hydrometeorological Design Studies Center within 
the Office of Hydrologic Development of the National Oceanic and Atmospheric 
Administration’s National Weather Service. 
• Provides precipitation frequency estimates for 5-minute through 60-day durations at average recurrence intervals of 
1-year through 1,000-year. The estimates are based on the analysis of annual maximum series and then converted to 
partial duration series results. 
• Record length: Only daily stations with 30 or more data years and hourly stations with 20 or more data years were 
used in the analysis. The records of these stations extend through December 2000 and average 63 data years in 
length for daily stations and 40 data years for hourly. N-minute records used in the analysis had 14 to 105 years of 






Adm inistra tion 
Nationa l Wea ther 
Service 
Silver Spri ng, 
Maryla nd, 2004 
revised 2006 
NOAA Atlas 14 
Precipitation-Frequency Atlas 
of the United States 
Volume 2 Version 3.0: Delaware, District of Columbia, 
Illinois , Indiana , Kentuc ky, Maryland , New 
Jersey, North Carol ina, Ohio, Pennsy lvania, 
South Carol ina, Tennessee , Virginia, West 
Virginia 
Geoffrey M. Bonnin, Deborah Martin, Bingzhang Lin, Tye 
Parzy bok, Michael Yekta, David Riley 
NOAA ATLAS 14 – OBTAINING RAINFALL DATA FOR A SITE 
User selects Location (Lat./Long.), 
Specific Station, 
or Address 
In this case, West Lafayette Station 
is chosen from drop-down menu 
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• tEi J ONR: Regulatory Programs & PF Map: Contiguous US X + v C, X 
-----------------------------------------------------------------------8 https:/ /hd sc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=in 
* abouttabs * Fr~ Hotmail Rt Google ~ Suggest~ Sit~ * TBG Intranet * Web Slice Gallery 
NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: IN 
Data description 
Data type : I Precipi tation depth vi Units : I Engl ish vi Time series type : I Partia l durat ion vi 
Select locat ion 
a) By location (decimal degrees, use ·.· fOf Sand W): Latitude: Longitude: I Submit I 
b) By station (list of IN stations) : IWEST LAFAYETTE 6 NW (12-9430 ) v j 
..,,, ■ i ■ ■ ■ Goshen a) Select location ■ •• 
-~ 
Move aossha ir or double d id< 
&■ Indiana 
-
b) Click on station icon 
■ ■ 0 Show stations on map ■ ■ ■ ■ 
■ ., rtW : ■ ■ 
■ I 
Location information: 
■ Name: West Lafayette, Indiana, USA" 
■ ■ •®• ■ I Station name: WEST LAFAYETTE 6 NW 
■ ■ Site ID: 12-9430 
~-
•·"" 
Latitude : 40.4750• 
■ Kok omo Longitude: -86.9919• ■ ■ Elevatio n: 715 fl L:i;.ye tt e 




NOAA ATLAS 14 – OBTAINING RAINFALL DATA FOR A SITE 
Storm Durations: 5-Minute through 
60-day 
Recurrence Intervals: 1-Year through 
1000-Year 
100-Year, 24-Hour Depth = 6.22” 
(for West Lafayette) 
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POINT PRECIPITATION FREQUENCY (PF) ESTIMATES 
WITH 90% CONF IDENCE INTERVALS AND SUPPLEMENTARY INFORMATION 
NOAA Atlas 14, Volume 2, Version 3 
PF tabu lar ~ Print page 
I PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1 Ell Average recurrence interval (years) on 1 2 5 10 25 50 100 200 500 1000 
B 0.396 0.47 1 0.558 0.628 0.719 0.791 0.860 0.933 1.03 1.11 (0.364-0.434) (0.433-0.515) (0.512-0.612) (0.576-0.687) (0.655-0.784) (0.717-0.863) (O.TT5-0.939} (0.836-1.02) (0.916-1.13) (0.976-121 ) 
I 1~mn I 0.616 0 .735 0.868 0.970 1.10 1.20 1.30 1.39 1.52 1.61 (0.566-0.674) (0.796-0.951) (0.889-1.06) (1.00-1.20) (1.09-1.31) (1.17-1.41) (1.25-1.52) (1.35-1.66) (1.42-1.76) 
I 1>mn I 0.755 1.07 1.19 1.36 1.48 1.61 1.73 1.89 2.01 (0.693-0 .826) (0.977-1.17) (1.09-1.31) (1.24-1.48) (1.34-1.62) (1.45-1.76) (1.55-1.89) (1.68-2.07) (1. 78-2.20) 
B 0.998 1.46 1.66 1.92 2.12 2.32 2.53 2.80 3.0 2 (0.917-1.09) (1.34-1.60) (1.52-1.81) (1.75-2.09) (1.92-2.31) (2.09-2.54) (2.27-2.76) (2.49-3.06) (2.66-3.30) 
B 1.22 2.11 2.49 2.79 3.11 3.88 4.23 1.12-1.33 (1.93-2.31) (227-2.7 1) (2.53-3.05) (2.80-3.39) (3.44-4.23) (3.74-4.63) 
2.96 3.35 3.75 4.75 5.21 
(2. 70-3.22) (3.04-3.64) (3.39-4.07) (4.61-5.66) 
3.22 3.65 4 .12 5.85 
(2.92-3.52) (3.30-3.99) (5.14-6.38) 
3. 79 4 .30 6.90 
(3.43-4.14) (3.88-4.70) (6.05-7.50) 
4.34 4 .90 7.70 
(3.96-4.72) (4.46-5.33) (6.82-8.35) 
4.91 5.55 8.72 
(4.55-5.26) (5.13-5.94) (7.90-9.30) 
5.53 6.21 9.44 
(5.16-5.90) (5.78-6.61) (8.63-10.1) 
5.76 6.45 9.65 
(5.39-6.13) (6.01-6.86) 5-10.3) 
6.00 6 .69 9.8 
(5.62-6.37) (6.25-7.11) (9.08-10.5) 
3.72 4.42 5.31 6.94 7.68 8.43 11.0 
(3.51-3.95) (4.18-4.70) (5.01-5.63) (6.54-7.35) (7.22-8.12) (7.90-8.91) (10.2-11.6) 
4.20 4.97 5.92 6.67 7.68 8.47 9.26 10 .1 11.1 12.0 
(3.98-4.44) (4.72-5.26) (5.61-6.26) (6.31-7.05) (7 25-8 .10) (7.9&-8.93) (8.72-9.77) (9.45-10.6) (10.4-11.8) (11.1-12.6) 
5.62 6.64 7 .79 8.71 9.93 10 .9 11.8 12.8 14.0 15.0 
(5.37-5.92) (6.32-6.97) (7.41-8.18) (8.27-9.13) (9.41-10.4) (10.3-11.4) (11.2-12.4) (12.0-13.4) (13.1-14.7) (14.0-15.7) 
6 .97 8.19 9.48 10 .5 11.8 12.8 13.7 14 .7 15 .9 16.8 
(6.65-7.33) (7.81-8.61) (9.03-9.96) (9.98-11.0) (11.2-12.4) (12.1-13.4) (13.0-14.4) (13.9-15.4) (15.0-16.7) (15.8-17.6) 
8 .79 10 .3 11.8 13.0 14.4 15.5 16 .6 17 .6 18 .9 19.8 
(8.37-9.25) (9.81-10.8) (11.2-12.4) (12.3-13.6) (13.7-15.2) (14.7-16.3) (15.7-17.4) (16.6-18.5) (17.8-19.9) (18.6-20.8) 
60-<fay 10.6 12.4 14.0 15 .3 17 .0 18.2 19 .3 20 .3 21 .6 22 .5 (10.1-11.1) (11.8-13 .0) (13.4-14.7) (14.6-16.1) (16.1-17.8) (17.3-19.0) (18.3-202 ) (19.3-21.3) (20.4-22.7) (21.3-23. 7) 
1 Precipitation frequency (PF) estimates in this table are based on frequency anatysis of partial duration series (PDS). 
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence inlerval. The probability that precipitation frequency estimates (for a given duration and average 
recurrence interval) will be greater than the upper bound {or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) 
es5males and may be higher than currently valid PMP values. 
       
    
    
  
      
    
    
     
     









How it Works? Millions of data points from proprietary sourcessuch as IoT, Drones, Airplanes, Cellular Signals, Sat
Com Signals, Cameras, and more, combined with
traditional data sources. 
Proprietary models that are researched and
developed in-house, optimized to achieve the
highest degree of accuracy in history. 
Optimized for low latency, high accuracy, and
integration with our MicroWeather Operating
System tools. Weather data optimized to solve




• Historical data sets containing past 
observations 
Real Time Model 
• Minute by minute data becomes 
available as it’s recorded 
Both models deal with past or 
current observations, they are 
not forecasting models 
Historical 
High resolution historical data sets 
for AI model training 
Real Time 
Gridded high resolution, high 




Historical Real Time Nowcasting CBAM 
(-20 years) (+6 hours) (+14 days) 
CLIMACELL MODELS – REAL TIME AND NEXT 6 HOURS 
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weather. cb bel.com /ho me# 
{$> [ Now Ca st lo 
Precipitat ion 
0 .16 
Inches , k:ist 5 hrs. 
6 Hr Precipitation 
9am 10am 11am 12pm 
{$> [ Evan svillo 
Precipitatio n 
0.59 
lnchOS, k:ist 5 ht$ . 
6 Hr Precip itation 
4am 9am 9am 9am 
{$> [ Lawroncoburg 
1>recipitatio n 
0.33 
lnehos. k:ist 5 hrs. 








1pm 2pm 3pm 
Precipitation 
0.53 
lnci 'IOS. noxl 6 hrs.. 




lnchos . nox t 6 hrs.. 
m Pa st 




CLIMACELL @ EVANSVILLE 
BLOOMINGTON 
,.. 
f~ ; ,.. 
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.. ... ,._. ,._ ~ NDIANAPOLIS 
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DAYTON 
~~ .... t ti' 
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[ Evan svillo g ., 
Preci pitatio n Prec ipita tion 
0.59 0. 153 
lnctles , los l 5 l)rs. 
Inches • oox l 6 l)rs . 
6 Hr Prec ipitat ion 
~ [ Evansv ille ~18 
Preci pit atio n Prec ipita tion 
0.59 0 .53 
IMlle» , los l 5 l) l'S. 
6 Hr Precipitation 
10am 11am 12pm 1pm 2pm 3pm 
Christopher B. Burke, PhD, PE, D.WRE, DIST.M.ASCE, NAC 
cburke@cbbel.com 
847/823-0500 
